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ABSTRACT
Objective. To assess the effect of etan -
ercept added to prevailing drug thera -
py in patients with juvenile idiopathic
arthritis (JIA) whose disease was re -
fractory to conventional disease-modi -
fying antirheumatic drug (DMARD)
t re at m e n t , i n cluding combinations of
different DMARDs.
Methods. Data on 31 JIA patients with
a disease resistant to conve n t i o n a l
DMARD treatment were retrospectively
collected from medical re c o rds and
assessed for a one-year period after the
i n t roduction of etanerc ept or to the
time of cessation of the drug due to a
lack of efficacy or side ef fects. Efficacy
was assessed based on the normal lab -
o rat o ry indexes of infl a m m ation and
changes in the following parametres:
number of DMARDs used and intra-
a rticular (i.a.) glucocorticoid injec -
tions. The numbers of inpatient days
needed were also recorded. 
Results. Etanercept was well tolerated.
Only two patients stopped discontinued
the treatment because of allergic rash,
after 3 weeks of treatment in one case
and after 4 months in another. In two
cases the treatment was discontinued
because of a lack of efficacy. During
the treatment, there was a significant
decrease in the number of DMARDs
used and the i.a. glucocorticoid injec -
tions needed as well as in the dose of
per oral glucocorticoids. The laborato -
ry parameters also improved. In addi -
tion, there was a significant decrease in
the number of inpatient days per 3-
month period befo re and during the
etanercept treatment. 
Conclusion. The addition of etanercept
to conventional DMARD therapy in
children with the most severe cases of
JIA leads to an excellent cl i n i c a l
response during the fi rst 12 months.
The tolerability of the drug is good in
c o m b i n ation therapy with va ri o u s
DMARDs.

Introduction
Juvenile idiopathic arthritis (JIA) is a
heterogeneous disease with a spectrum
from pauciarticular non-deforming dis-
ease to polyarticular destructive disease
prone to severe manifestations, such as
a my l o i d o s i s , need for total joint re-

placement surge ry, o s t e o p o rosis and
retarded growth (1). Though the prog-
nosis seems now better than some
decades ago, especially thanks to more
active use of methorexate (mtx), there
are still cases resistant to conventional
disease-modifying antirheumatic drug
(DMARD) therapy. In such instances,
tumor necrosis factor (TNF)-blockers
may be useful. 
Etanercept is a biologic response modi-
fier that binds the cytokines TNF and
ly m p h o t ox i n -α, thus bl o cking their
interaction with cell-surface receptors
(2). Etanercept is a genetically engi-
neered fusion protein consisting of two
p 7 5 - s o l u ble TNF re c eptor molecules
fused to the Fc fragment of human
immunoglobulin G1.
There are scant published data on the
clinical use of etanercept in JIA. A two-
part, multicenter trial of etanercept in
children with active polyarticular juve-
nile rheumatoid arthritis (JRA) refrac-
tory or intolerant to mtx therapy report-
ed etanercept to be effective and well
tolerated (3). The patients represented
all of the three major onset types. In the
first part of the study, where all patients
re c e ived open-label etanerc ept at 0.4
mg/kg subcutaneously twice we e k ly
for 90 days,74% achieved the JRA def-
inition of improvement. In the double-
blind part of the study, where the re-
s p o n d e rs we re ra n d o m i zed to either
placebo or etanercept, a significant dif-
ference was seen in the disease flare
f re q u e n cy between the gro u p s , w i t h
percentages of 81% and 28%, respec-
tively. There were no significant differ-
ences between the two tre atment gro u p s
in the frequency of adverse reactions,
injection site reactions being most
common in the active group.
We have three years' experience of the
clinical use of etanercept in the treat-
ment of JIA. The results reported here
are retrospective data on the effect and
safety of the compound in the treat-
ment of active JIA refractory to con-
ventional drug tre atment. Our tre at-
ment schedule was to use etanercept in
c o m b i n ation with the preva i l i n g
DMARD therapy.

Patients and methods
A c c o rding to the statistics of the
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Table I. Baseline demographic and clinical
characteristics of 31 patients with JIA.

Characteristics

Sex:
Girls, n (%) 22 (71)
Boys, n (%) 9 (29)

Mean age (range), years 9.6 (3 – 15)

Diagnosis

Extended oligoarthritis,
n (%) 6 * (19)

Seronegative polyarthritis,
n (%) 22 (71)

Systemic onset disease,
n (%) 3 (10)

Mean disease duration 
(range), years 6.3 (0.8 – 13.6)

Number of patients with 
uveitis (%) 12  (39)

*One patient had antinuclear antibody-positivity.

Finnish Social Insurance Institute, the
total number of children with JIA is
approximately 1,200 in the population
of about one million children in Fin-
land. The care of patients with JIA in
Finland is strongly centralised to the
R h e u m atism Fo u n d ation Hospital
( R F H ) , wh i ch means that almost all
severe cases of JIA in the country are
under our supervision. 
Since the spring of 1999, t h e re has
been a possibility to receive etanercept
in Finland. At that time, the first chil-
dren with the most severe JIA were
chosen for the treatment. There is a
total of 31 JIA patients who have start-
ed etanercept treatment between April
1999 and September 2000 in our hos-
pital. We report retrospectively collect-
ed data on the results of the therapy.
The series consisted of 23 girls and 8
boys. The mean age at the start of the
treatment was 9.9 years (range 3 - 15)
and the duration of the disease was 6.4
(range 0.8 - 13.6) years. The common-
est diagnosis was polyarthritis (in 22
children), while 6 patients had extend-
ed oligoarthritis and 3 systemic onset
disease (Table I). 
The mean number of curre n t
DMARDs used was 2.6 (range 1 – 4).
All patients had received mtx during
their disease course, and 26 patients
were still taking it at the beginning of
the study. The maximum dose of mtx

was 30 mg/m2/week. The mean dose of
per oral corticosteroid was 16 (range 0
– 40) mg of prednisolone every other
d ay. All the patients continued their
e a rlier tre atment (Table II) until in-
fl a m m at o ry activity was stro n g ly re-
duced or remission was at t a i n e d.
Thereafter, the conventional treatment
was gradually reduced. 
The mean number of i.a. corticosteroid
injections calculated from the 3-month
period before the introduction of etan-

Table II. Data on the baseline drugs of the
patients.

Therapy No. (%)

Drugs:
Hydroxychloroquine 14 (45)
Cyclosporin 21 (68)
Injectable gold 4 (13)
Azathioprine 12 (39)
Sulphasalazine 2 (6)
Methotrexate 27 (87)
Podophyllotoxin 2 (6)
Prednisolone (every 2nd day) 30 (97)

Strategy:
No drugs 0 (0)
DMARD alone 0 (0)
One DMARD with prednisolone 3 (10)
Prednisolone alone 0 (0)
DMARD combination 1 (3)
DMARD combination with 
prednisolone 27 (87)

ercept was 8. During the study, gluco-
corticoid injections were given at the
routine hospital visits or between them
if necessary, and for this retrospective
analysis, the number of i.a. injections
needed was recorded as an indicator of
treatment effect (4). 
At the baseline of the etanercept treat-
ment, all patients had active disease.
The mean ery t h ro cyte sedimentat i o n
rate (ESR) was 40 mm/h and the mean
C-reactive protein (CRP) was 25 mg/l
(Fig. 1). 
The patients received etanercept with a
standard dose of 0.4 mg/kg of body
weight twice a week. They were seen
in the RFH paediatric ward by a paedi-
atric rheumatologist at least every three
months. The standard laboratory tests,
i.e., ESR, CRP, blood count, liver en-
zymes and fS-urea were made at every
hospital visit. 

Statistical analysis
The analysis of the efficacy of treat-
ment was based on an intention-to-
treat (ITT) analysis with the last obser-
vation carried forward (LOCF). A sta-
tistical comparison of the changes in
the outcome measurements was per-
formed by using Kornbrot’s rank dif-
ference test and the Friedman two-way
a n a lysis of va riance by ranks. Th e
most important descriptive values were
expressed with a rank-based 95% con-
fidence interval (CI) for difference in
paired medians. The α level was set at
0.05 for all tests.

Results
E t a n e rc ept was well tolerat e d. Two
patients had recurrent urticaria-like re-
actions after the etanercept injections,
wh i ch necessitated cessation of the
treatment after three weeks in one case
and after four months in another (5).
Some other patients had minor side
effects, which did not, however, neces-
sitate cessation of the treatment. The
drug was discontinued in two patients
due to inefficacy, after three months in
one and after six months in another. In
addition, one patient was admitted to
another hospital nearby her place of
residence after 9 months' fo l l ow - u p .
Furthermore in one patient the treat-
ment was changed to infliximab after
four months due to difficulties to carry
out the etanercept injections at home. 
The beneficial effect of etanerc ept on
the activity of the disease was alre a dy
seen at the 3 months’ c o n t rol (Fi g. 1 ) .
The median value of ESR (mm/h) and
t h at of CRP (mg/l) decreased from 34
to 14 and from 13 to 1, re s p e c t ive ly.
D u ring the same peri o d, it was possibl e
to cut down the median dosage of per
o ral cort i c o s t e roids equivalent to pre d-
nisolone eve ry second day from 10 to
7.5 mg. Ove rall six patients we re abl e
to stop cort i c o s t e roids during the tri a l .
The median (95% confidence interva l )
ch a n ge in the number of DMARDs
d u ring the fo l l ow-up was -1 (-0.5 to -
1.0). Mtx dose could be decreased in
eight patients by a mean of 5 mg, f ro m
25 to 20 mg. The median number of i.a.
c o rt i c o s t e roid injections per 3 months
was reduced from 8 to 1 injections.
These beneficial effects we re stabl e
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Table III. Improvement according to individual outcome variables. Intent-to-treat analysis with LOCF.

Variable Baseline End point Median change3

Median (IQR) Median (IQR) Median (95% CI) p-value4

Prdn, dose1, mg 12.5 (10.0-20.0) 7.5 (5.0-15.0) -5.0 (-2.5 to -7.5) < 0.001
DMARDs, n 3 (2-3) 2 (1-2) -1 (-0.5 to -1.0) < 0.001
GC injections2, n 8 (3-11) 1 (0-3) -6 (-3 to -9) < 0.001
ESR, mm/h 34 (19-53) 17 (8-32) -15 (-8 to -21) 0.001
CRP, mg/l 8 (6-35) 0 (0-11) -8 (-2 to -18) 0.012

1Dose of prednisolone every 2nd day; 2calculated within 3-month periods; 3rank-based confidence interval for difference in paired medians; 4Kornbrot’s
rank difference test.
Upper normal limits for ESR and CRP are 12 mm/h and 10 mg/l, respectively.  

d u ring the fo l l ow-up period of 12
months (Table III). In add i t i o n , t h e re
was a marked decrease in the nu m b e r
of hospitalisation days assessed fro m
the consecutive 3-month periods befo re
the start of the therapy to the end of the
fo l l ow-up (median 8.0 and 3.0, re s p e c-
t ive ly). 
No clear-cut effect was found on the
course of the eye disease in the 12 pa-
tients with uveitis. Two patients out of
the 12 ex p e rienced an activation of
their uveitis during the follow-up. 

Discussion
The present series included the most
severe cases of JIA. All the patients
had been tre ated with seve ral DMARDs
and with different drug combinations
without ach i eving accep t able disease
control. Against that background, the
e ffect of etanerc ept on the outcome
measurements used – laboratory index-
es of inflammation, number of i.a. glu-
cocorticoid injections given and inpa-
tient days needed was excellent, with
s t at i s t i c a l ly significant improve m e n t s
during the follow-up. Due to our active
t re atment policy, the number of i.a.
glucocorticoid injections in this retro-
s p e c t ive series can be considered as
comparable to the number of swollen
joints (4). During the one-year follow-
up, there was also a clear trend towards
a reduction of the number of DMARDs
and the dose of per oral corticosteroids
needed. 
In addition to the efficacy of etanercept
in this clinical series, it is to be noted
that no serious side effects were seen,
though we added the compound to the
prevailing DMARD drug therapy. 
There are some reports on the improv-

ing outcome of JIA during the last
decade including our own experience
(6). The result can been speculated to
be due to an increasing use of cytostat-
ic drugs. Nowadays there is a consen-
sus to treat JIA aggressively, with mtx
up to a weekly dose of 30 mg/m2 as the
gold standard, a schedule which has
shown satisfactory results in 60-80%
of patients (7). However, there are still
cases whose disease cannot be con-
trolled with conventional DMARDs. In
such instances, which made up our pre-
sent series, etanercept is the drug of
choice (8).
It is to be noted that the mean disease
duration in our series was over 6 years,
which means that many of our patients
with active disease had been waiting
for an effective drug for years. In such

cases, it is naturally optimal to start
TNF bl o cke rs earlier in the disease
course. 
In conclusion, according to our present
retrospective analysis, combination of
etanercept to the prevailing DMARD
t re atment seems we l l - t o l e rated and
effective for patients with JIA resistant
to conventional therapy
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